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(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap, and overlap the gaps In operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) lUIACTHPL jyifl PEMOHTA OBCAJJHHX KOJIOHH 
(57) Abstract: 

H3o6pereHMe othochtch k ofxnacTH 6ypeHHH h jjo6biHvi hc^tm m rasa, b wacnfocrii k tcxhhkc h TexHOJiorrnt 
RanHTa/ibHoro pcwioHra cKBa^Kimbi. Ue/ib - nosbmieuHc HaneHLHocTK pcMOHTOO-BOCCTaHOBHTejibHbtx pa6oT 
3a ctier 3amwrbi repMenranpyiomero noKpbiTHH c coxpaHemieM repMeTHsaujoi kojiohhu no eceft /yume 
HanoKCHHoro nnacTbipn. Ann 3Toro oh ciiatfmeH npc^oxpaHjrrejibHfatMW uaHxrravffl, uaxowantHbiM 
HapyjKHbifl nnaucTp Koropbix npeewinaeT HapymHbrf* jniawerp KojibueBbix aneMeHTon. npw 3tom 
npcflQxpaHMTCJibHbte vfatuKCTbi paauexneHbi ucmpy KonbueBbiMH sjieMeHTaMM repMeTH3npyion;ero 
noKpbiTHH c 3aoopoM c B03M0JKH0CTU0 b patioueu nonojKeHHH nepeKpbiTMn 3a3opoB c yMem»meHMeM 
HapyxHoro nicaueTpa npenpxpaHHTenbHbix MaHxer jjo HapyxHoro fluaMerpa Konbuesbix ancMeirroB. 4 vui. 
Ublbll 
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Description [OnHcanae ■3o6pereHH5i|: 

H3o6pcrcnMe othcchtch r obJiacTH 6ypeHHH h Ao6bmn ne<Jmi m raoa m. b MacTHocTH, R tcxhhkc k 
TexHonoPHM KanHronbHoro peuoHTa CKBaHHHbi. 

Uentjo M3o6pereaKfl HBjiHerc* noBbimeiofe HaflexHOCTH peuoHTHO-BOCcraHOBHTenbHbix pa6or 3a cuer 
aamKTtii repMCTTOMpyiomero noKpwnw c coxpaHcmtcw repurnraaujm Kanomibi no accft jyiKHe 
HanomeHHoro nnacTbipn. 

nocraaneHHaH ne/ib nccTHraercH tcm, trro ruiacrbrpb jyin peMOHxa o6ca^m>ix kojiohh cocro^nnjtft to 
iiponcJibHO-rotypiipOBaHHOH Tpytfbi c HapymHbOi repueTH3Hpyx)inHM noKpwTMew, BbcionHeKHbiM H3 Ha6opa 
KQHhr;cBbix 3J1CMCHTOB. pacnojiojKCHHbix BffOJib Tpy6bi c 3a3opoM npyr oTHoorrcnbHO npyra, CHa6xen 
nppaoxpaHHTcnhHhiMH MaiVKeraMx, MaKCHMaJibHbiH HapyxHbiH pnaMcrrp Koropbix npcBbnnacr HapyxHbiM 
nMauerp KOjibueBbix aneweirron, npn 3T0M npe/joxpaHHTejibHbie uaHxerbi paauenjeHbi iiemjjy KojibueBboat 
aneweHTauM repuenaHpyiomero noKpbiiwz c 3a3opaun c BoauoxHoenJo b pa6ot*eu nojioseHxm 
ncpeKpbiTHH 3a3opoB c yMCHMncHMCM HapyxHoro naaMerpa npcfloxpamrrcjibHbtx mbhkct flo HapyxHoro 
AHaMcrpa KosibueBbix ancMeHTOB. 

npH TpaHcnopTMpoBKe TaKoro nnacrbipn b KonoHHy oocanHbix Tpy6 RoirraKT ero co creHXoft kqjiohhu 
ocyn;ecTBJi«cTCH Hepe3 uaHxerbi, pa3ueineHHbie b 3a3opax ucxjjy ROJibueBbiMH repMenraipyiotiQiMH 

3JlCMCHTaMH Ha onpC^CJlCHHOM paOCTOHHHH flpyr OT fjpyTBi TIQ BCctt A^MHC nnaCTblptt. 

M ana era BbuiajmcHa b bhrc ipunm^pa c nocTOHHHbiM sum ncpeMCHKbiM no cc prame. jjHaMerpoM h 
TcunquHoft ctchkm. HaM6onbmHM jniawerp MaameTbi npeebimaeT HapyxHbiit ormcaHHbifl /n-iaMerp 
KOHbucBoro repMern3HpyK>mero ancueirra. 

fVuma uaHXCT BbtfxpaeTCH TaxHM o6pa3ou. vro6bi npH pasMempHHH hx Ha miacrbipc mc^aY 
repMeTH3Hpy»m>Mi ancidCHTaMH coxpaHfmcH ^yHKUHOHanbHWH 3a3op hc TOJibKO npw TpaBcnopTHpoBKe, ho 
m npH pacnmpeHHH nnacTbipsi b kojiohhc 

PaccTomme xicjKffy uaHxeTauH h hx Kararoecreo paocuMTbiBaercst b 3aBHc«MOCTM or ^mmu nnacTbipH h 

Kp HBJQHbl CTBOJia CKBaHHHbi, MTo6bI npH KOHKpCTHbUC HX 3Ha*JCHHHX HCKJDOWHTb KOHTaKT 

rcpMCTH3Hpy»mero noKpbiTHH nnacTbipH c rojiohhoh h ero pa3pymeHBe. 

KoH^HrypanHH Manxer, 4>K3HK0-wexaHHMecKHe ceoftcTea h npotraocTHbie xapaKTepHCTMKH MaTcpnana H3 
KOToporo ohh H3roToanemj f no3BQn$DOT o6ecne«iHTb hx ncnocTHocrb npH n,BKxeHHH nnacrbipH b 
cKBaoMHc, a npn ero pacnmpeHHH jje^opuHpo Baxter b pa^raajibHOM HanpaBnerora ;jo ocmrambi paBHon 
TomnHHC rcpMCTHSHpyioinero noKpbiTHH nnacTwpH, HCKmonan AonoranrrejibHyx) norepx) npoxonHoro 
ceueHHM KOJiOHHbi o6caflHbtx Tpy6. 

Ha <J)Hr. 1 H3o6pajseH njiacTbipb 1 c o^exbiuH Ha Hero npeAOXpainrrenbHbiMH uaHxeraMH 2, cnyn^eHHtot b 
o6caflHyio KonoHHy 3; Ha $ht. 2 h 3 npoflOJibHbic n nonepe^Hbie cckchhh waHxeTbi; Ha 4>ht. 4 BapnaHT 

B03MOKH0rO H3rOT0BiieHHH WaffiSCT. 

MaHmera ($Hr. 1 3) H3roTaHnHBaeTCH c nepeMemibiM no ee Rramc nnaMerpou c ojntHaKOBOft ToranHHOfl 
creHKH no Bcewy gc^chhio paaaoft wm 6mt3K0fl To mngH C repMeTM3Hpyioinero noKpbinw nnacTbipH. Ha 
KOHHCBbix ywacTKax 4 ee HHyTpeHHHH ^naMerp BboiajmeH c MHHycoBbH4 p^onycROM no oTHomeHmo k 
HapyjKHOMy nnaMerpy nn acrbrpn. B cpcflHeH Macro 5 jniaMCTp MaHxerbi yBeroriHBaeTCH 6e3 H3MeneHHH 
TOjnqHHbi creHKH pasMepa Ha 3 4 mm npeBbimaiomero nHawerp repueTM3Hpyion;ero KonbueBoro 
sjie&ieHTa 6, b pc3y/ibTaTe nero b tcjic MamseTbi o6pa3ye*rc« nonHyrpeHHe. 

nepexoflbi 7 or 6anbaiero ^Haxerpa k ueiibraeuy BbinojnieHbi rohhmockhmh c yrjioM npH BepnoiHe KOHyca 
MCHbrnHM 45°. Mexny repMemKOM 6 h MaHXteroft 2 HMeercn 3a3op 8. Onacrbipb cnycKaerc*! b CKaa^KHHy 
Ha mraHre 9. 

nnacTbipb co6HpaercH h ycraHannnBaeTCH cjieflyromHM o6pa3ou. 

MaHJKeTbi 2 o^eeaioT Ha nnacTbipb 1 c HaTHrou, uto o6ecneuHBaeT hx y^epxaHne Ha Hew. 3areM Ha 
nnacTbipb HaHOCHTCH repMenaHpyioinee noKpbiTHe 6 a sane KonbueBbix aneueHTOB Tax mm o6pa30M, «iTo6bi 
Mcm^y khmh h MaH»erakCH 2 ocraBancH 3a30p 8. Ploc/ie 3Toro nnacTWpb Ha nrraHre 9 onycRaerca b 
o6canHyio Tpy6y k uecry ee HerepueTHHHocTH. h pacnrapHercH nppHHpywtneH rojiOBKOft RO miOTHoro 

KOHTaXTa CO CTeHKOH OCCa^HOH KOJiOHHbi. 

TpaHcnopTHbie ra6apHTHbie pa3Mepbi ruiacrbipH oCycnonneHbi pasMepaMH npcAoxpaHHTenbHbix MaHmer h 
nxxyroMy npn ^bwtkchmh ero b kqjiokhc kohtjikt repMenrawpyiomero noKpbiTHH n/iacTbipn co CTCHxaMH 
oocanHbix kojiohh hckjuohch, mto o6ecneMHBaer ero coxpaHHocTb. 

MaH»erbf H3roraHnHBaioTC5i H3 MaTepwana ^ocraTOHHo anacnniHoro, MTo6bi He npenHTCT BOBaTb 

3- 
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pacamperooo ruiacTbipR b kohohhc h hc co3AaeaTb npH 3tom 3HauHTenbHbix flonaranrrcJibHbix ycw/iHK h b 
to wc BpcMH AOcra-roHHo npoworo, cnoco6Horo coxpainrrt. reoMcrpHMCcKyio <J»pMy b npouecce 
TpaHcnopTHpoBKH luiacrupH k ueciy Hapymca™ kojiohhu, HanpHMep, namoTHJTeHa ana peoHHbi. 

npM pacnMpcHHM iuiacTbipH uaHJKeTbi 3a cuer noflHyrpeHHH, o6pa3y*>mKX saaop 10 uemffy hhmh h 
nnacTbipcM n kohmucckmx nepexoflOB. Hcmno^ajomax o6pa30BaHHc auiatfOK, Aa^pMHpyioTCH b paflwaribHOM 
HanpaancHmi h npiusKuajOTCH k ctchkc ruiacrwpH. nociwjibKy Tomnpma ctchkh Maraer 6nH3Ka Tanmmie 
repMCTicsHpyioiAero noKpbtTHH, flonojmHWibHOH norcpw npoxoAHoro ceneHHH kojiohhu b mhc ycraHOBKn 
nnacTbipn hc npoHCXOflHT. 

Wcnojib308aimc npwioKCHHon) nnacTbipn. CHa6*CHHoro npefloxpaHHroibHbiMH MaHxcrraMM noaaojnrr 
npcflynpcflMTb TpeHSie repMOTraiipyionjero noKpbiTH* o ctchkh kojiohhm, coxpaHHTb ero uenocTHocn> h 
o6ccne«niTb HaflejKHbifl peuowr HercpuenroHbix o6caflHbix kwiohh. blblbll bIUbI2 blblbI3 
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Claims (4>opMyjia H3o6pereBiiHj: 

ITnacTbipb jyiH pcMOHTa o6caAHtix kqjiohh, coctohiukh ho npoflojibHO ro^pHpoeaHHOft Tpy6w c HapywHbai 
repMCTH3Hpy»a^H>i noKpbrrneM, Bwna/nieimMM H3 Ha6opa KOJibneBux aneueHTOB, pacnojioweHHbix Bf\<wh 
rpytiw c 3a3opou oTHOcsrroibHo jjpyr ffpyra. 0Tjimax>ajjxncsi tcw, mto. c uenuo noBbnnetnui HaAexHOCTK 
pcMOHTHO-BoocraHOBirrcnbHbix pa6ar 3a cmct 3amHTbi rcpMCTM3Mpyiomcro noKpbrrw* c coxpaHeraieM 
repMcnoamw KonoHHbi no occfi ahhhc Hanowcinioro nnacrwpH, oh cna6mcH npewoxparaiTcabHbtMH 
uajoecTawM, waKCHOuajibHuii HapyaHbiH flHaueip KOTopwx npeebimaeT HapymHbiH flaaweTp Kanmeewx 
aneweHTOB. np« stou np^oxpamtTenbHbte MaHxerbi pasuempHM uexjsy KOJibneBMUM aneueH-rauH 
rqiMcnoHpyiomjero noupbiTHH c oaaopaMH c B03MoxHocrbJO b pa&WM nonomcHHM ncpcKpbnw saaopoo c 
ywcHbincHHCM Hapynnoro «HaMeTpa npcflOxpaHHTOihHbix MarascT pp HapywHoro AHawerpa KonbUCBbix 
aneueHTOB. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 

The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
Drawings: 
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Fig.l 
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[see source for figures] 



Fig. 2 



Fig. 3 
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[see source for figure] 



Fig. 4 
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